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Specification:


Metals are very useful in our everyday lives. Ores are naturally occurring rocks that provide an economic starting point for the manufacture of metals. Iron ore is used to make iron and steel. Copper can be easily extracted but copper-rich ores are becoming scarce. Aluminium and titanium are useful metals but are expensive to produce.








This topic starts by looking at the extraction of metals from their ores. A brief revision of displacement reactions involving metal oxides (p. 71) will be useful for some students. Note that no details are required for the blast furnace, apart from ‘iron oxide is


reduced in the blast furnace to make iron.’


The topic continues by introducing alloys, including steel, and considers the environmental impact of extracting copper ores. Ores that were once deemed to be of too low quality to extract copper from are now capable of exploitation using new methods of extraction. 


The topic concludes by looking at aluminium and titanium and considering the issues involved in recycling metals.





Common Misconceptions:


Students sometimes think that metals react together to form alloys (which must therefore be compounds). Stress that alloys are mixtures and their composition is variable.


Students also fail to realise that there are many types of steel, that steel is made mainly of iron and that most steel will rust. By the end of the topic they will have met a variety of steels and realise that stainless steels do not rust.


It is best to introduce students to the word ‘oxidation’ as well as ‘reduction’ at a simple level at this point, as the two processes occur together. You may wish to introduce the term ’redox reaction’ to some students.








Ores and extracting metals	p. 70, 72–3


What is an ore?


Obtaining metals of low and medium reactivity


Roasting lead sulfide to get lead oxide (Demo. 6.3)








Reduction with carbon	p. 74–5


Reducing copper oxide and lead oxide (Exp. 6.4)


The blast furnace (no details required)
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Steel and alloys	p. 76, 270–1


Turning iron into steel


( Content Sheet


Explaining how alloys work








Uses of alloys	p. 78–9 and 272–3


Uses of steel


Uses of copper, aluminium, gold alloys

















The transition metals	p. 46, 48


Physical properties (Experiments 4.4 and 4.5)


Uses of the transition metals

















Copper and environmental impact	p. 46–7, 95–8


Properties of copper (Experiment 4.6)


Purification (no details required)


New ways of extracting copper


Environmental impact of mining    � INCLUDEPICTURE ":::Word Icons:BMP Icons:Key Icon.bmp" \* MERGEFORMAT ���

















Titanium, aluminium and recycling	p. 272, 90–1, 96, 98


Alloys of aluminium and titanium


( Further Content Sheets ( 2


Issues concerning the recycling of metals  � INCLUDEPICTURE ":::Word Icons:BMP Icons:Key Icon.bmp" \* MERGEFORMAT ���











Rocks and metals











Codes used on the Maps:


	(	Help Sheet or Extension Sheet available


	� INCLUDEPICTURE ":::Word Icons:BMP Icons:Computer Icon.bmp" \* MERGEFORMAT ���	Opportunity for using ICT (see page 15)


	� INCLUDEPICTURE ":::Word Icons:BMP Icons:Bulb Icon.bmp" \* MERGEFORMAT ���	Opportunity to discuss how scientific ideas 


		have changed over time (see page 12)


	� INCLUDEPICTURE ":::Word Icons:BMP Icons:Key Icon.bmp" \* MERGEFORMAT ���	Opportunity to develop Key Skills (page 14)
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